Objective: To report and analyse the poisoning data of Hong Kong Poison Information Centre (HKPIC) in 2015. Methods: In 2015, all poisoning cases received by HKPIC were retrieved from its database [Poison Information and Clinical Management System (PICMS)] for analysis. Results: A total of 3,960 poisoned cases were analysed. There were 1,770 male patients (44.7%), 2,176 female patients (55.0%) and 14 sex unspecified patients (0.4%). The majority of the cases (63.5%) were between 20 and 59 years old. Common causes for poisoning were suspected self-harm/suicidal attempt (38.4%), unintentional exposure (17.4%) and abusive substances use (11.6%). Excluding the common co-ingestant ethanol, the five commonest types of poison were paracetamol, benzodiazepine, household products, zopiclone and Chinese herbal medicine. Most patients were managed with supportive measures, while 16.4% and 16.2% of them were treated by decontamination and antidotes respectively. Majority of the cases had uneventful recovery; 1% resulted in death and 4.3% had major outcomes. Seven interesting cases and one outbreak were discussed. 
Introduction
The Hong Kong Poison Information Centre (HKPIC) was established in 2005. Currently, it provides roundthe-clock phone consultation service to health care professionals in Hong Kong for poison information and clinical management advice on poisoning. It also provides onsite clinical toxicology service to poisoned patients in United Christian Hospital where it is located. HKPIC also collects important poisoning epidemiological data in Hong Kong from voluntary poisoning reporting in Hospital Authority (HA). It also contributes to the development of clinical toxicology and emergency medicine by organising regular training activities such as monthly seminar, basic toxicology course, certificate course, and the one year quotable diploma course in clinical toxicology [Dip Clin Tox (HKCEM & HKPIC)] in conjunction with the Hong Kong College of Emergency Medicine (HKCEM), as well as training for overseas doctors. Besides, HKPIC published 5 articles in peer review journal in 2015, adding up to a total of 89 since its establishment. The mission of the HKPIC is to minimise the mortality and morbidity of poisoning by the provision of high quality clinical toxicology service and to become one of the leading toxicology training centres in Asia-pacific region.
HKPIC has started to publish its annual reports since 2006. It continues to provide the updated information in poisoning epidemiology and its changing trend in Hong Kong. This 10th annual report of HKPIC covers the data in 2015, and as in the previous reports to focus on the latest poisoning pattern and highlight some important poisoning cases in Hong Kong.
Methods
The HKPIC received its poisoning cases from 2 major sources: consultation and reporting. Consultation is defined as poisoning case health care professional consulted us for the poison information and management advice while reporting is defined as the poisoning case reported in HA, majority by all accident and emergency department (AED). In 2015, all poisoning cases received by HKPIC were retrieved from its database; Poison Information and Clinical Management System (PICMS) for analysis.
The data of each poisoning case was inputted into PICMS according to information obtained from the consulting health care professional, medial record, electronic patient record (ePR) of HA and other relevant sources. Data collected included patient demographic data, poison data (poison type and dose, route, time, place and reason of exposure), clinical data (clinical features, investigations results), management data (use of decontamination, antidotes and other specific treatment), and outcome data (disposal for AED patient, final outcome and its relationship to the poison exposure) for consultation cases, while only patient demographic data, poison data, and outcome data were inputted for the reporting cases.
Senior doctors from the HKPIC would classify the outcome of the cases into 5 categories: no effect, mild effect, moderate effect, major effect or death with reference to the American Association of Poison Control Centers' National Poison Data System 1 (Table  1) . Besides, the relationship between the poison exposure and clinical outcome were graded as definite, probable, possible, not related or undetermined/not applicable according to the available information. All death or major effect cases were further reviewed by a second senior to ensure the grading is appropriate.
Results
After excluding duplicate and invalid cases, the PICMS generated 3,960 (100%) valid cases, including 2,142 (54.1%) consultation cases and 1,818 (45.9%) reporting cases for analysis in the year 2015.
The age and gender distribution of the cases was shown in Figure 1 . There were 1,770 male patients (44.7%), 2,176 female patients (55.0%) and 14 sex unspecified patients (0.4%). A female predominance was noted in majority of the age groups except for the children of age 12 years or younger and for elderly from age 70-79. Concerning the age distribution, the middle aged group (age 30-39) was the commonest and the majority (63.5%) of them was between 20 and 59 years old. About one-tenth of the cases are children from the age 0 to 5 years old.
The reasons for poisoning were listed in Figure 2 with the commonest cause as suspected self-harm/suicidal 
No effect
The patient did not develop any signs or symptoms.
Mild effect
The patient developed some signs or symptoms that were minimally bothersome and generally resolved rapidly with no residual disability or disfigurement.
Examples are self-limited gastrointestinal symptoms, drowsiness, skin irritation, sinus tachycardia without hypotension, and transient cough.
Moderate effect
The patient exhibited signs or symptoms that were more pronounced, more prolonged, or more systemic in nature than mild effect. Usually, some form of treatment is indicated. Symptoms were not life-threatening, and thepatient had no residual disability or disfigurement.
Examples are hypotension that is rapidly responsive to treatment, isolated brief seizures that respond readily to treatment, acid-base disturbance, and disorientation.
Major effect
The patient exhibited signs or symptoms that were life-threatening or resulted in significant residual disability or disfigurement.
Examples are repeated seizures or status epilepticus, respiratory compromise requiring intubation, unstable arrhythmias and refractory hypotension.
Death
The patient died.
Unknown effect
The clinical outcome is unknown from the available information. consultation cases were included. For the 2,142 (100%) consultation cases, 352 (16.4%) patients underwent decontamination including 28 of them given multiple decontamination methods, the commonest method was single dose activated charcoal (88.6%), followed by gastric lavage (8.0%) and multiple doses activated charcoal (7.4%) as shown in Table 2 . Regarding the antidotes use, 346 (16.2%) patients were treated with antidotes and 52 of them were given more than one antidote. The five commonest used antidotes were N-acetylcysteine (NAC), benzodiazepines, naloxone, antivenom, and sodium bicarbonate (NaHCO 3 ), as listed in Table 3 .
After excluding 742 cases in which the clinical outcome were graded as not related to the poison exposure or clinical outcome cannot be assessed from the available information, the remaining 3,218 cases (100%) were analysed for the outcome. There were 32 deaths (1.0%), 137 cases of major effects (4.3%), 301 cases of moderate effects (9.4%), 2,008 cases of mild effects (62.4%), and 740 cases of no effect (23.0%), as shown in Table 4 . From another viewpoint, 62.8%, 23.3% and 13.7% of the outcomes were graded as definitely, probably and possibly related to the poison exposure respectively.
In 2015, we have received 255 consultations on prehospital AC administration. Among these 255 patients, 154 (60.4%) patients were given AC by ambulance paramedics. The remaining 101 (39.6%) patients were either not indicated for AC administration, or AC administration was judged to be not feasible during the ambulance transfer.
Discussion
This 10th annual report of HKPIC analysed the data of 3,960 poisoned cases in 2015 which represented the updated poisoning pattern in Hong Kong. In this year, the proportion of our consultation cases treated with decontamination (16.2%) and antidotes (16.4%) were both higher than the respective 5 years average. Concerning the method of decontamination, the use of single dose activated charcoal remained the commonest method as expected from our local experience and oversea poison centre data. 1, 2 There was a continuous increasing trend in the proportion of poisoning cases being treated with antidotes over the past few years, reaching a 16.4% in 2015. NAC, benzodiazepines and naloxone were the commonest used antidotes. NAC is the cornerstone therapy for paracetamol poisoning and may also be used to treat other poisonings such as amatoxin, chloroform, carbon tetrachloride, and paraquat with limited evidence. Interestingly, benzodiazepine, as a common pharmaceutical poison in overdose, can also be used to treat stimulants poisoning (e.g. cocaine, methamphetamine), poison induced seizures, and be the sedative of choice for most forms of poison induced agitation or neuromuscular excitation, as well as a treatment for ethanol/sedative withdrawal. Naloxone is a competitive opioid receptor antagonist with its primary antidote effect is to reverse the coma and respiratory depression in opioid overdose. Besides, naloxone is occasionally effective in reversing the toxic effect of clonidine or other alpha-2 agonists, and valproic acid. Notably, there was a significant use of chelating antidotes (DMSA, DMPS) in this year, partly due to an outbreak of arsenic poisoning as discussed in interesting cases section below.
Concerning the clinical outcome, the poisoning death rate in 2015 was 1%, which is similar to the average in the past five years ( Table 5 ). The proportion of major effect was 4.3% and remained comparable in recent years with an average of 4.6%. On the other hand, majority of cases (85.4%) were classified as no effect or mild effect, which again was similar to our data in the recent years.
There are limitations of this report as mentioned in our previous annual reports. First of all, reporting of poisoning cases in Hong Kong is on voluntary basis. Secondly, data were obtained from the consulting medical professions may not be comprehensive.
After a continuous decrease in poisoning cases over the past few years, HKPIC recorded 3,960 cases in 2015 which was about 10% increase comparing that in the previous year. The increase in number of poisoning cases was primarily from our consultation service while the cases in the reporting remained similar. 2 Whether the increase in the consultation cases is due to the increased utilisation of our service or a true increased incidence of the poisoning cases in Hong Kong needs further monitoring. One of the possible reasons for the cessation of further decrease in the reporting number was the implementation of promotional measures in 2015 to encourage poisoning reporting, including chances to be awarded a free quota for the basic clinical toxicology course to the reporting AED. Poisoning reporting is not compulsory and remains as one of the intrinsic limitation in our data that is common to the poisoning databases in most developed countries. Nevertheless, we still record nearly 4,000 cases in this report and we believe that we have captured the majority of poisoning cases for analysis.
The age and gender distribution, routes of exposure were comparable with our previous reports and oversea data.
1,2
The three commonest reasons of exposure, namely suspected self-harm, unintentional exposure, and substance abuse, remained the same as in previous year.
Five commonest types of poison exposed were paracetamol, benzodiazepine, household products, zopiclone and Chinese herbal medicine. In this year, paracetamol outnumbered the others and became the commonest exposed poison. Over the past five years (2011-2015), paracetamol exposure ranked either 1st or 2nd commonest poison and was involved in an average of 9% of our poisoning cases. Benzodiazepine and zopiclone poisoning commonly occur in intentional self-harm and abusive substances poisoning, as a sole poison or co-poison in multiple poisons exposure. Household products are commonly encountered in intentional overdose in adults as well as accidental exposure in children. Antiseptics, bleaches and cleansing agents were the common poisons involved in household products. For Chinese herbal medicine, the commonest acute poisoning was aconite poisoning from the data in 2015.
However, as most poisoning cases was managed in HA hospitals with the patient clinical records accessible by ePR, the accuracy and amount of information was expected to be much better than data obtained from other poison centres which may not have direct access to the patient records in their managing hospitals. Thirdly, in some of the cases with limited clinical information, it is difficult to make definite judgment on the causal relationship between the outcome and the poison exposure.
Conclusion
This 10th annual report provides the updated epidemiological information on poisoning in Hong Kong in 2015, and highlights some changes in comparing with our previous reports. The demographic pattern of the poisoning is similar over the past years. There is an increasing trend of antidote use in the management of poisoning. Concerning outcome, 1% and 4.3% of the cases resulted in death and major outcome respectively. HKPIC will continue to monitor the poisoning pattern in Hong Kong to facilitate the formulation of strategies in poison control and prevention.
Interesting cases

Case 1
An 18-year-old girl was noted by family members having 4 limbs twitching while she was sleeping in bed. The twitching lasted intermittently for a few minutes and did not recur after she was awakened and taken to hospital. No abnormality was detected in AED. Subsequent computed tomography (CT) and magnetic resonance imaging (MRI) of her brain were normal. She revealed a history of abusing "laughing gas" with a friend together a few hours before she went to bed. "Laughing gas" usually refers to nitrous oxide. Typically, whipped cream charger (contain compressed nitrous oxide) was abused. Surprisingly, the "laughing gas" involved in this patient was not nitrous oxide but a topical painkiller spray. It was the cooling spray commonly used by team physicians in the football field for immediate pain relief. It contained ethyl chloride, a highly volatile halogenated hydrocarbon that cooled rapidly upon vaporisation under atmospheric pressure. Similar to other volatile hydrocarbons, it is psychoactive and was abused by a significant number of sniffing abusers. 3 Acute intoxication caused a range of transient neurological symptoms that include confusion, ataxia and even deep coma. Deaths have been associated with its abuse. This is the second case of ethyl chloride spray abuse recorded by HKPIC, both were teenage girls.
Case 2 & 3
Tw o s u i c i d a l p o i s o n i n g s d u e t o s o d i u m monofluoroacetate (SMFA)
, a highly neurotoxic ratkiller which has already been banned in most countries including China, were recorded. A 46-year-old man drank an unknown poison mixed with beverages at home in mainland China. He was found lying beside his suicidal note and two half-emptied beverage bottles by his family members. He developed several generalised seizure attacks and was admitted to the neurology ward of a hospital in Guangdong. Investigation revealed hypocalcaemia of 2.05 mmol/L with a MRI suggestive of toxic encephalopathy together with the presence of mild cerebral edema. Clinical seizure was aborted with diazepam infusion but his Another 28-year-old woman poisoned herself once in 2014 and twice in 2015 with a liquid rodenticide she bought in Guangdong that contained SMFA. In her first attempt back in 2014, she developed repeated seizures and coma associating with hypocalcemia and renal impairment. Her coma persisted for a few days that responded promptly to acetamide. However her recovery was complicated with cerebellar ataxia that resolved 6 months later. In her second attempt she only developed self-limiting nausea and vomiting. In the third attempt, she presented with agitation and seizures associating with mild hypocalcaemia. Activated charcoal and acetamide were given early in the course of treatment with no further seizure attack and a preserved consciousness during hospitalisation. She did not develop any neurological deficit at discharge.
Potassium monofluoroacetate is naturally found in some plant species in the Southern hemisphere and has been well reported to cause poisoning to livestock. The sodium salt of fluoroacetate (SMFA) and the related compound fluoroacetamide were manufactured as rat-killer but its use has been banned in most countries except under special license. It is an organofluorine structurally similar to acetate that can be metabolised in the mitochondria to fluoroacetylCoA. It was further metabolised to fluorocitrate that inhibits the Kreb's cycle. Failure of oxidative metabolism and depletion of cellar substrate generated through the Kreb's cycle is the mechanism of poisoning. It is highly toxic to dogs with a LD50 of 0.066 mg/kg but a LD50 of 0.5 mg/kg for mouse.
Reported clinical manifestation of poisoning in human was predominated by cardiac and neurological symptoms that include shock, cardiac arrhythmias, asystole, raised cardiac enzymes, seizures, agitation, confusion, coma with a reported in-hospital mortality of 18%. Hypocalcaemia probably due to chelation by the fluoride ion generated was an associated feature but of uncertain prognostic value. Hypokalaemia and metabolic acidosis were often seen. 4,5 CT and MRI in the acute phase may reveal leukoencephalopathy. Neurological damage manifested as neuropsychological abnormality, motor dysfunction and cerebellar ataxia after the acute phase that persisted for months have been reported. 6 Acetamide has been manufactured in China under a special antidote programme by Chinese Center for Disease Control and Prevention (China CDC) for more than 10 years after large SMFA poisoning outbreaks. It is currently stocked as a level III antidote in HA. Although the experience of its use among our cases has been favourable, little published human data on its safety could be found apart from a case series of haematuria after its use. Acetamide should be reserved for the moderate to severe cases with neurological or cardiovascular toxicities and under careful clinical monitoring.
Case 4
A 29-year-old man with good past health developed progressive jaundice and drowsiness over a few days. History from his family revealed that he had consumed 4 pieces of freshly picked wild mushroom when hiking on Ma On Shan alone. He developed diarrhea 12 hours later that improved over the next 2 days. Despite the resolution of diarrhea, his general condition deteriorated with worsening mental status and jaundice. He was brought to a hospital only on the 6th day after the mushroom intake and when he was in full-blown liver failure. At presentation he was confused with a haemoglucostix reading of 2.1 mmol/L. Blood tests showed: alanine aminotransferase (ALT) 9,393 IU/L, bilirubin 246 umol/L, creatinine 241umol/L, lactate 18.9 mmol/L, international normalised ratio (INR)>8. He was immediately admitted to Intensive Care Unit (ICU) for correction of metabolic abnormalities and empirical antidotal therapy for amanita poisoning. He was transferred to the liver transplant unit after stabilisation and received a liver transplant in 48 hours after presentation. Blood and urine tests for amatoxins were negative but as expected because of his late presentation. Amatoxin poisoning was established as the cause based on the history and exclusion of viral and surgical cause of liver failure. This was the 3rd incident of local amanita mushroom poisoning since the first reported in 2013 and he was the second patient who necessitated a liver transplantation. The public should be strongly warned not to consume wild mushroom.
Case 5
A 52-year-old man with diabetes mellitus, end stage renal failure on peritoneal dialysis and coronary heart disease was admitted in a hospital for toe gangrene with cellulitis. Toe amputation was performed with subsequent bacterial culture found multi-drug resistant Escherichia coli, Streptococcus agalactiae, and Klebsiella pneumoniae. Colistin in addition to cephalosporin and metronidazole were started according to the antibiotic sensitivity result. The patient ran into type II respiratory failure 2 days later requiring endotracheal intubation and ventilator suppor t in ICU. Colistin overdose induced neuromuscular paralysis was suspected as the cause. Continuous veno-venous haemofiltration (CVVH) was given for one day with prompt clinical improvement and the patient was extubated on the next day.
Colistin is an old antibiotic that has fallen out of flavor since the 1960s because of its neurotoxicity and nephrotoxicity. Its use has revived recently with the emergence of multi-drug resistant Gram-ve bacteria. It is largely excreted in urine so that dose reduction is needed in renal failure patients. Haemodialysis can effectively remove the drug but not peritoneal dialysis. The concomitant use of neuromuscular blocking drugs and nephrotoxic drugs may increase its toxicity.
Case 6
A 52-year-old man told his son about poisoning himself with thinner over the phone. He was then found drowsy in a park smelt of "thinner" but no container or bottle could be found nearby. He received endotracheal intubation in AED. Nasogastric tube aspiration of his stomach yielded transparent liquid with strong thinner smell. Activated charcoal was given. Thinner or more properly "paint thinner" was liquid organic solvent used to dilute or clean paint. It typically consists of a mixture of aromatic hydrocarbons like toluene and xylene so that heart and central nervous system toxicities are the main concern after its ingestion. Despite adequate supportive treatment in the ICU, he developed unexpected anion gap metabolic acidosis. The possibility of toxic alcohol poisoning was considered and supported by a grossly elevated osmolar gap of 72.5 mOsm/L (-2±6 mOsm/L). Subsequent blood methanol screening test was positive. He was treated with intravenous ethanol, one session of haemodialysis (HD) followed by CVVH. His initial blood methanol concentration was 29.4 mmol/L. It cleared up rapidly within 12 hour after starting HD and the patient made an uncomplicated recovery. Apart from methanol, toluene, isopropyl alcohol and acetone were also detected in the patient's blood.
Paint thinner is a mixture of liquid hydrocarbons and it is classified as a category 5 Dangerous Goods (substances giving off inflammable vapours) in Hong Kong. Its ingredient can be highly variable among retail outlets and it may change from time to time. While toluene is the usual ingredient that gives the typical thinner smell, it may also contain methanol and other toxic alcohols. Physicians should be alerted to the potential hazard of paint thinner. Anion and osmolar gap could guide the initial investigation and treatment.
Case 7
A 44-year-old woman with good past health developed generalised seizure for two minutes while doing aerobic exercise with a group of friends. She was sent to AED and found to have hyponatraemia of 114 mmol/L, low serum and urine osmolarity and high urine sodium. History revealed that she was a follower of a kind of natural detoxification known as "liver and gall flush" ( ). Her method consisted of cycles of vigorous aerobic exercise followed by drinking large amount of water together with intake of laxative. After the practice, small concretions alleged to be gall stones would be passed in stool that was advocated as the evidence of successful detoxification. The regime the patient adopted on the day of presentation was one hour of dancing, followed by resting and the drinking of 2 litres of water together with 2 spoonful of fiber supplement. She had completed 4 such cycles before her convulsion and had drunk a total of 8 litres of water over a period of 7 hours. Water intoxication with resulting acute hyponatraemia was determined to be the cause of her convulsion after admission. The patient recovered without any neurological sequelae after treatment.
Various methods of liver and/or gall bladder cleansing or flushing have been advocated. They shared the same theme of purging out the "gall stones" through drinking a lot of fluid that include plant oil, juice or water. Although appealing, it is scientifically implausible. Analysis on the "stones" confirmed that they were actually small concretions or bezoars formed in the gut instead of gall stones. 7 Although not reported to cause severe complication before, the variation of "liver and gall flush" practiced by this patient had result in life-threatening hyponatraemia. Despite being informed of the real nature of the "stones" and the risk of the practice, the patient who was also the leader of her group maintained her faith in the method. Nevertheless, she volunteered to improve the method by drinking less water and supplementing with electrolyte-enriched drinks in their future practice.
Outbreak 1
An outbreak of chronic arsenic poisoning due to herbal pill obtained from mainland China for psoriasis happened in 2015. Eighteen patients were referred to HKPIC. A number of psoriasis patient visited in groups to a self-claimed Chinese Medicine practitioner in Guangdong area to receive long-term treatment with home-made herbal pills. They received information about this "practitioner" through a social media account that concerned skin disease. They reported improvement of their psoriasis though many complained of gastrointestinal upset particularly in the starting phase when a larger number of pills were used than in the later maintenance phase. After several months of treatment, they suffered from varying degree of sensorimotor neuropathies. Some presented with numbness, dysesthesia and pain in extremities. The more severe ones suffered from small hand muscle wasting, hand weakness, drop feet and difficulty walking. All of them had skin manifestation of chronic arsenic poisoning that included hyperkeratosis especially over palms and soles, pigmentation and discolouration over their trunks and limbs. The herbal pills were found to contain more than 40,000 ppm (ug/g) of arsenic and the patients have been ingesting 100-400 mg of inorganic arsenic daily over a period of months. The maximum amount of arsenic in proprietary Chinese medicine permitted by the Chinese Medicine Council of Hong Kong is only 1.5 mg per day. 8 The patients had received a 66 to 264 times overdose of arsenic and over a period longer than recommended. All patients had symptomatic improvement and resolution of the skin lesions after cessation of the herbal pills. Selected patients were treated with chelation therapy that to reduce their body arsenic load as arsenic is an established carcinogen particularly on skin. It was hoped that through the reduction of total body arsenic, their future cancer risk could be lowered. This outbreak illustrated the danger associated with health information spreading across social media. Patients with chronic illnesses are particularly vulnerable to claims of miraculous cure that often end up with harm. Targeted education to the at-risk groups together with regular surveillance and policing against such activities should be considered.
